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Method and Arrangement in a Telecommunication System 



FIELD OF THE INVENTION 

5 The present invention relates to communication networks 
using i.a. ATM- (Asynchronous Transfer Mode) connections 
for data transmission, particularly ATM-connections adapted 
for transmission of, e.g., IP-packets. 



10 BACKGROUND OF THE INVENTION 

The ATM {Asynchronous Transfer Mode) -technology has received 
a lot of attention as a major transport technology, ATM 
intends to combine the advantages of the basic switching 
technologies circuit-switching and packet-switching. 

15 Circuit- switched networks, on the one hand, are rather 
simple while being capable to provide high bit rates and 
guaranteed small delay times. Packet-switched networks, on 
the other hand, provide the greater flexibility and, above 
all, efficient multiplexing facilities. Thus, ATM-based 

20 communication networks can be characterised as high-speed 
switching systems offering large bit pipes, allowing 
statistical multiplexing while reducing the overall 
bandwidth requirements. The fundamental strategy behind ATM 
is to split information that is to be transmitted into small 

25 units, so called cells, with a fixed cell size of 53 bytes 
divided into a 5 byte header portion and a 48 byte payload 
field. Figure 1 presents the A*m reference model for a brief 
description of data transmission in ATM-networks. Said model 
consists of four protocol levels: The lowest level is the 

30 physical level 11. As ATM is designed to be independent of a 
specific transmission medium it is possible to use wired or 
wireless connections or even package the- ATM-cells inside 
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the payload of other carrier systems. Objects of the ATM- 
layer 12 are, i.a., to build ATM-cells and to establish and 
release virtual connections that are intended to transport 
said cells. On top of said ATM-layer 12, an ATM adaptation 
5 layer { AAL) has been defined as a kind of interface towards 
protocols that do not operate on a cell basis. Said 
adaptation layer is divided into two sublayers: The 
Convergence Sublayer 13b contains an application specific 
subpart and a common part that is responsible, e.g., to 

10 break down data streams or frames messages into smaller 
units of 44 to 48 bytes and vice versa. The Segmentation 
Reassembly Sublayer 13a is mainly used to forward and 
receive cell payloads to and from the ATM-layer 12. There 
have been defined several alternative variants of AAL, 

15 because said adaptation layer is intended to adapt the ATM- 
protocol to protocols of the application layer 15 that 
require various service requirements and use various traffic 
classes, e.g. with respect to delay conditions, bit rates, 
and the kind of connection that shall be applied. The 

20 present invention mainly focuses on AAL 5 . " 

Yet another protocol structure is represented by the TCP/IP 
reference model as shown in figure 2 . Said model refers to a 
packet -switched network that applies on the network layer 22 
the Internet protocol (IP), which provides a connectionless, 

25 unreliable communication between two arbitrary hosts in an 
internet consisting of a plurality of interconnected 
subnetworks. On the transport layer 23 either TCP or UDP is 
implemented for providing a reliable or unreliable 
communication service, respectively, to the upper layer 

30 protocols that are used on the application layer 24. With 
respect to the lowest layer 21, the IP-protocol does not - 
and shall not - rely on a specific communication protocol, 
e.g. between two adjacent hosts, as it must be able to 
forward IP-packets throughout a plurality of interconnected 

3 5 networks using a variety of different data link layer 
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protocols. Thus, it is possible to apply, e.g., the ATM- 
protocol structure as described above as a kind of 
underlying transport protocol for IP-packets in the meaning 
of the TCP/IP reference model. 

5 Third generation communication systems, e.g. the Universal 
Mobile Telecommunication System (UMTS) as defined by the 
European Telecommunications Standards Institute (ETSI) have 
been developed with regard to certain key factors, e.g. 
multimedia capability or bandwidth on demand, in order to 

10 provide a wide and flexible range of services to their user 
equipments. UMTS supports a modular ly architecture concept 
consisting of two major parts: The UMTS core network is 
responsible for providing telecommunication services, i.a. 
call and subscriber data management, and for providing 

15 access to other communication networks, e.g. PSTN or 
Internet. The UMTS Radio Access Network is mainly 
responsible for managing the radio functionality for 
connections between core network and the user equipments. 
This UMTS Terrestrial Rad io Acuumj N uL w uj.k — ^WRAN) rnngigt^c; 

20 of at least one Radio Network Controller (RNC) and a 
plurality of Radio Base Stations (RBS) . Transport of user 
data and control signalling data between said Radio Network 
Controllers and/or the various Radio Base Station nodes is 
done by means of connections using an ATM-based protocol 

25 structure. Additionally, a management system must be 
implemented and capable to access the network nodes, e.g. 
via an Ethernet connection to at least one node in the Radio 
Access Network. Examples of management activities are 
configuration of network nodes, remote downloading of 

30 software, and performance measurements. These management 
systems often use protocols based on the Internet Protocol 
(IP), e.g. File Transfer Protocol (FTP), Hypertext Transfer 
Protocol (HTTP) , Telnet, or Simple Network Management 
Protocol (SNMP) , and can be located either centrally in a 

3 5 Radio Access Network Operations System (RANOS) in the UMTS 



4 



We L Patent- ocft reg.vertet 
2000 -03- 1 0 



Radio Access network or in a thin client terminal that is 
connected locally to a Radio Network Controller or a Radio 
Base Station. Also the Network Time Protocol, which is used 
for synchronisation of the real-time clocks in UTRAN nodes, 
is based on the Internet Protocol. Therefore, an IP-network 
is to be built between the network nodes and the management 
system by using the ATM infrastructure of the UMTS Radio 
Access Network, Accordingly, the present invention intends 
to solve the problem of an interworking between management 
system and Radio Access Network that is done such that IP- 
based management messages can be transmitted via the ATM- 
based access network and such that the management 
communication with a node shall be maintained as long as 
there exist a physical link that can .carry ATM-connections 
to this node. 

The topology of an IP-based management network in the UMTS 
Radio Access Network can be modelled as a plurality of nodes 
with an implemented IP- functionality that are interconnected 
by means — of — 7STM-b a r^ pniTit-to-p pint connections to other 



nodes and that are accessible for a management system. The 
management system can thus access the management functions 
in said nodes by means of the IP-addresses that are assigned 
to these nodes. As each such IP-node comprises a routing 
functionality, IP-packets can be forwarded to a destination 
node (RNC or RBS) via several intermediate nodes by using 
said ATM-based point-to-point connections and/ or via, e.g., 
Ethernet between said nodes and the management system. One 
known solution for transportation of IP-packets over ATM- 
based point-to-point connections is the usage of the ATM 
Adaptation Layer 5 (AAL5) protocol and encapsulation of IP- 
packets as specified in the Request for Comment (RFC) 222 5 

( tt Classical IP and ARP over ATM"). Nodes in the UMTS Radio 
Access Network are always interconnected by at least two 
physical links with ATM- capability and the IP-protocol uses 

ATM as an underlying packet transport protocol. For 
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transport of IP-packets, these ATM- connect ions are designed 
as Permanent Virtual Channel (PVC-) connections that are 
either pre-conf igured for said nodes or established by the 
management system. Each of these point-to-point connections 
5 is modelled as an IP-subnetwork with one IP-address defined 
for each end of the link. Routing of IP-packets in an IP- 
node is done on the IP-level by means of selecting an 
appropriate IP-subnetwork, i.e. selecting one of the 
available ATM- connect ions to a subsequent node, and applying 
10 said selected subnetwork address as the forwarding address 
by the routing procedure. 

SUMMARY OF THE INVENTION 

The solution as described above implies certain limitations: 
15 The number of nodes, e.g., in an UMTS Radio Access Network, 
and thus the number of ATM-connections, might become 
considerably large. The number of IP-subnetworks for each of 
said ATM-connections will increase accordingly . Therefore, 
it becomes apparent that a growing network implies an 
20 increasing number of IP- subnetworks that must be 
administered. It is another limitation of said solution that 
an ATM-connection that becomes inoperative causes that the 
corresponding IP-link, which applies said connection, will 
also become inoperative. This will be detected by the IP 
25 routing protocol in the two affected nodes that were 
interconnected by said inoperative ATM-connection and is 
interpreted as a change in the topology of the IP-network. 

The measure taken will then be that said change is announced 
to the other nodes in the network and the routing protocol 
30 in each node must recalculate its routing table in order to 
circumvent the IP-subnetwork with the inoperative connection 
by reselecting a redundant IP-subnetwork between the two 
affected nodes and switching over data traffic to said IP- 
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subnetwork. This causes an additional network load due to 
the fact that the topology change roust be distributed to the 
nodes of at least parts of the network. Also, the switch 
over to the redundant IP-subnetwork cannot take place 
5 immediately since the nodes will have to recalculate their 
routing tables. 

In general terms, the present invention relates to a 
plurality of interconnected nodes, at least parts of which 
forming a first communication network applying a first 
10 communication protocol and at least parts of which forming a 
second communication network applying a second, e.g. packet- 
based, communication protocol, whereby said second 
communication protocol uses said first communication 
protocol as an underlying data transport protocol . 

15 It is a first object of the present invention to achieve a 
second communication network consisting of a number of 
subnetworks, and thus assigned addresses, that is reduced in 
such a way that the reliability of said subnetworks is 
enhanced . 

20 It is another object of the present invention to achieve a 
second communication network that allows data transfer via 
links between nodes, said links consisting of several point- 
to-point connections, such that the management of said links 
according to the second communication protocol is 

25 independent of the management of said point-to-point 
connections according to the first communication protocol - 

It is still another object of the present invention to 
achieve a communication network having a reduced amount of 
network administration traffic due to topology changes in 
30 the second communication network, which are caused by 
topology changes, e.g. due to connection failures, in the 
first communication network. 
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It is a particular object of the present invention to 
achieve a network node using IP as the first communication 
protocol and using ATM as the second communication 
protocols, said node comprising a function block that allows 
transmission and reception of IP-packets via one single 
access point and that can access one or more ATM- connect ions 
for transmission or reception of IP-packets . 

It is yet another object of the present invention to achieve 
a method for efficient transmission and routing of IP- 
packets in an ATM-based communication network. 

Briefly, these and other objects of the present invention 
are accomplished by the method and arrangement according to 
the present invention comprising a link function block that 
is implemented in a number of nodes in a communication 
network including means for selecting an operative point-to- 
point connection, e.g. an ATM-connections, that is applied 
as part of a link for data transmission and/or reception, 
e.g. by means of IP-packets, be tween two arbitrary nodes . 
Said function block also includes means for monitoring the 
operability of assigned point-to-point connections and means 
for res electing a redundant connection if one of said 
selected connections is detected to be inoperative. 

As a first advantage, the present invention allows a 
plurality of nodes to be interconnected by a reduced number 
of subnetworks . 

It is thus an advantage of the present invention that 
network addressing and administration can be done in a more 
efficient way even for an increasing number of network 
nodes . 

It is another advantage that an end-to-end protocol will 
experience only infrequent changes in the network topology 
due to an enhanced reliability of the subnetworks. 
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It is thus another advantage of the present invention that 
less network administration information need to be 
broadcasted between the nodes in the communication network. 

It is still an advantage of the present invention that 
5 routing in the network can be performed in a more efficient 
way* Said efficiency implies shorter time delays due to the 
reduced number of subnetworks and due to infrequent changes 
in the network topology and less network load due to a 
reduced broadcast of network administration information. 

10 It is in particular an advantage of the present invention 
that transmission and routing of IP-packets over ATM- 
connections is done in a more efficient and reliable way. 

Other objects, advantages and novel features of the 
invention will become apparent from the following detailed 
15 description of the invention when considered in conjunction 
with the accompanying drawings and claims. 



BRIEF DESCRIPTION OP THE DRAWINGS 

For a better understanding, reference is made to the 
20 following drawings and preferred embodiments of the 
invention. 

Figure 1 shows the layered structure of the ATM reference 
model . 

Figure 2 shows the layered structure of the IP reference 
25 model. 

Figure 3 shows a communication network comprising network 
nodes that apply a second and, partly, a first communication 
protocol . 
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Figure 4a shows a node as in figure 3 supporting two 
communication protocols and comprising the IP- over -ATM link 
function according to the present invention. 

Figure 4b shows in greater detail the functional sub-blocks 
5 of the IP-over- ATM link function according to the present 
invention. 

Figure 5 shows a layered protocol structure including the 
IP-over -ATM link function according to the present 
invention . 

10 Figure 6 shows a flowchart comprising the various steps that 
are performed by said IP-over-ATM link function. 

DETAILED DESCRIPTION 

The following detailed description refers in particular to 
15 the usage of the method and arrangement according to the 
present invention for transmission of IP-packets in an ATM- 
based UMTS — Radio — Access — Network. — However^ — as — explained 
later on, said invention can also be applied for other 
network topologies and protocol types. 

20 Figure 3 shows a part of a communication network 30 that is 
object of the present invention. Said network 30 consists 
of a plurality of nodes 31,32 that can be connected to one 
or more other node by means of appropriate physical 
connections 33. Here, with regard to UMTS Radio Access 

25 Network as an example, said network 30 has been designed as 
a couple of star-formed subnetworks that are interconnected 
by central nodes 31a-31c in each subnetwork. Each of said 
plurality of nodes 32 is connected to one of the central 
nodes 31a-31c either directly, e.g. node 32a, or as part of 

30 a cascaded group of nodes, e.g. nodes 32b-d. Additional 
connections between certain nodes may be established if 
necessary. It is also possible to connect other types of 
networks, e.g. a private operator -owned network 34, or 
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other kind of equipment, e.g. a network operation system 
35, to said network 30. In an UMTS Radio Access Network, 
said central nodes 31a-31c correspond to the Radio Network 
Controllers (RNC) while the other nodes 32 correspond to 
the Radio Base Stations (RBS) . 

The network 30 as described above is intended to support 
communication between said nodes 31,32 in accordance with 
i-h* ATM-reference model as presented in figure 1. The ATM- 



33. However, the number of ATM-connections also depends on 
the amount of traffic that must be transmitted over said 
connections. In case of a cascaded group of nodes, e.g. 
nodes 32b-d, it might be necessary to define a larger 
number of ATM-connections between those nodes that must 
handle traffic from other nodes in the cascade, i.e. 
connections between nodes that are located closer to the 
central node 31a. 

in order to be able to execute an IP-based protocol, e.g. 
FTP or SNMP, at least some of said nodes must be equipped 
with an IP-functionality and must be interconnected by so 
called IP-over-ATM-links. These links between IP-nodes are 
established as ATM Permanent Virtual Connections (PVC) . In 
figure 3. IP-nodes are marked with a routing symbol while 
dashed lines point out the IP-over-ATM-links between these 
nodes. The IP-based network structure uses parts of said 
ATM-based communication network. IP-packets are transmitted 
via said IP-over-ATM-links by using the ATM-connections for 
data transmission between adjacent nodes. When providing a 
connection, e.g., to an external IP-based management 
network 34 of a network operator, it is possible to 

integrate the ATM-based communication network within said 

external network. 
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The solution according to the state-of-the-art focuses 
mainly on the level of ATM-connections. It is suggested to 
define for each ATM Permanent Virtual Connection one poxnt- 
to-point link on the IP-level and, thus, one IP-subnetwork 
5 for each of said ATM-connections. The IP-subnetwork x. 
characterised by the IP-addresses of the IP-nodes that 
terminate said ATM-connection. in contrast to that, 
according to the present invention it is already suffxexent 
to define on the IP-level one single point-to-point lxnk, 
10 and thus one single IP- subnetwork, that includes all ATM 
Permanent Virtual Connections between two terminating IP- 
nodes. An IP-subnetwork connecting two IP-nodes consists of 
at least two ATM-connections that connect said IP-nodes 
either directly without switching on .the ATM-level or via 
15 switching on the ATM-level in one or more intermediate ATM- 
nodes. The assignment of ATM Permanent Virtual Connections 
in a subnetwork is co-ordinated by the iP-over-ATM-lxnk 
function according to the present invention. 

Figure 4a shows two nodes 40a, 40b corresponding to two IP- 
20 nodes 31,32 in the communication network 30 according to 
figure 3 and explains in greater detail the application of 
the method and arrangement according to the present 
invention. This figure focuses mainly on presenting the 
layered protocol structure for two IP-nodes 40a, 40b as 
25 applied within the scope of this invention. Each IP-node, 
eg 40a, is connected to at least one other IP-node 40b by 
means of one or more ATM Permanent Virtual Connections 41 
on a physical connection. Data is transmitted and recexved 
via each ATM-connection by means of physical input ports 42 
30 that are connected to the physical layer 43 of the node. 
For received data it can be distinguished between data that 
can be solely processed by the ATM-level 44 or must be 
processed by the IP-level 45. By help of the present 
invention, this distinction provides two alternatives for 
3 5 transmission of IP-packets via an intermediate node: 
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Transmission of IP-packets to an IP-node within another IP- 
subnetwork must be handled by the IP-level 45. Transmission 
of IP-packets to a node within the same IP- subnetwork, 
however, can be solely handled by the ATM- level 44 by means 
5 of appropriate switching facilities 46 without any 
intervention of the IP-level 45. Thus, due to the fact that 
the IP- over - ATM link function 47 according to the present 
invention improves the flexibility to create IP- 
subnetworks , routing can be done in a faster and more 

10 efficient way. Transmission of data can be initiated in one 
of the nodes by a protocol on the application layer 48 that 
relies on the Internet Protocol (IP) . In the UMTS Radio 
Access Network this could be, e.g., a File Transfer 
Protocol for downloading software frpm an operator-owned 

15 network to the Radio Network Controller (RNC) and Radio 
Base Stations in said network. 

The central part of the present invention is the IP-over- 
ATM link function 47 that handles and co-ordinates the data 
traffic between IP-level 45 and ATM-level 44. As a network 

20 node 40a, 40b can be connected to several IP- subnetworks 
there is defined one IP-over -ATM link function 47 for each 
of these IP- subnetworks - From the point of view of the IP- 
level 45 , an IP- over-ATM link function 47 provides one 
single access point 471 for reception and transmission of 

25 IP-packets via a specific IP- subnetwork. Thus, for 
transmission of IP-packets to another network node, the IP- 
level only need to select an appropriate IP-subnetwork by 
analysing the IP-destination address and to forward said 
IP-packets to the access point 471 of the corresponding IP- 

30 over-ATM link function 47. The further data transmission to 
the node that is connected via said IP-over -ATM link is 
then handled solely by said IP-over -ATM link function 47. 

Figure 4b shows in greater detail the various functional 
sub-blocks of the IP-over-ATM link function 47 . For an IP- 
35 subnetwork said function is responsible for selecting one 
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of the ATM Permanent Virtual Connections 472 that are 
assigned to an IP-link and that shall be used for 
transmission of IP-packets through said IP-subnetwork. 
Accordingly, the link function includes a functional sub- 
5 block 473 for selecting such an assigned and operative ATM 
Permanent Virtual Connections 472. The IP-over-ATM link 
function 47 is also responsible for constantly monitoring 
the operative conditions of assigned ATM-connections 472. 
This is done by a functional sub-block 474 that can monitor 

10 and detect failures on said ATM-connections 472, e.g., 
caused by the physical transmission medium or one of the 
input ports . The monitoring information is then evaluated 
by another functional sub-block 475. In case of a detected 
failure, said sub-block 475 reacts with a first indication 

15 signal 47 6 that initiates a reselection of a redundant ATM 
Permanent Virtual Connection 472 in the same IP-subnetwork 
and switch over data transmission to this connection. 
Apparently, this can be done without any intervention of 
the IP-level. Therefore, an IP-link that is established via 

20 an access points 471 appears to be operative for the IP- 
level 45 as long as there is at least one assigned and 
operative ATM Permanent Virtual Connection 472 in the IP- 
subnetwork that tt*e link function can apply for 
transmission of IP-packets. However, in case that all ATM- 

25 connections are affected by a failure said functional sub- 
block 475 will react with a second indication signal 477 
that indicates that there is no operative ATM-connection 
available and thus the IP-link is no longer operative. 
Alternatively, the functional sub-block 476 could send said 

30 second indication signal 477 with regard to the operability 
of the IP-link at periodical times. 

The number of IP- subnetworks can be reduced because an IP- 
subnetwork between two nodes now includes all ATM Permanent 
Virtual Connections 41 that are established in said IP- 
3 5 subnetwork. From this it becomes apparent that said IP- 
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over-ATM link function allows a network design that is both 
simplified and flexible: Regarding, e.g,, two nodes 40a, 40b 
that are directly connected to each other , it is now 
sufficient to define one single IP-subnetwork including a 
5 plurality of ATM Permanent Virtual Connections 41 between 
said two nodes instead of defining a plurality of IP- 
subnetworks between said nodes whereof each one only 
includes one single ATM Permanent Virtual Connection. 
Additionally, by help of the present invention it is 

10 facilitated to define an IP-subnetwork consisting of two 
arbitrary nodes and a number of intermediate nodes. Then, 
the IP-subnetwork contains all ATM Permanent Virtual 
Connections between the nodes in said IP-subnetwork. Data 
transmission through intermediate nod^s can be done by the 

15 ATM- functionality in these nodes. 

Figure 5 shows an model of a layered protocol structure 
including the IP-over-ATM link function according to the 
present inveintion. Data transmission bases on the ATM- 
protocol 51. The ATM Adaptation Layer 5 (AAL5) protocol 52 

20 is applied as an interface towards higher level protocols. 
The Internet Protocol (IP) 54 is enabled to transmit and 
receive IP-packets via the ATM-protocol by means of the 
intermediate IP-over -ATM link function 53, which is, i.a., 
responsible for encapsulation of IP-packets into AAL5 data 

25 units, and monitoring and selection of ATM/ AAL5 
connections . 

Figure 6 presents a flowchart showing the various steps of 
the method according to the present invention that are 
performed in an IP- over -ATM link function 47 for 

30 transmission of IP-packets via an IP-link through a 
specific IP-subnetwork to an arbitrary destination node in 
the communication network. In the following, ATM- 
connections denote ATM Permanent Virtual Connections that 
have been configured, e.g., by the network operator and 

35 that are permanently assigned to a specific IP-link. An IP- 



15 



Wet Patent- ochmg.vertet 
2000 -03« 1 a 



link denotes the virtual connection between two arbitrary 
nodes in a communication network. 

Initially, block 61, an IP-link will remain inoperative 
until its IP-over- ATM link function can provide an 
5 operative ATM- connect ion that has been assigned to said IP- 
link, block 62 Yes. The IP-over-ATM link function then 
selects from these ATM-connections, block 63, and indicates 
that the IP-link is operative / block 64. This implies that 
the IP- level can transmit IP-packets via said IP-link by 

10 using the ATM-connection that has been selected by the IP- 
over-ATM link function. The operative condition of at least 
the selected ATM-connections is constantly monitored by the 
IP-over -ATM link function, block 65, and data transmission 
via an IP-link will be possible as long as the ATM- 

15 connection, which has been selected for said IP-link, works 
properly, block 66 Yes, If a selected ATM-connection is 
detected to be inoperative, block 66 No, the IP-over-ATM 
link function must first check the operational condition of 
other ATM-connections, block 62, and reselect, if possible, 

20 block 62 Yes, a redundant one from these ATM- connect ions, 
block 63, for further transmission of IP-packets via said 
IP-link. This is done by the IP-over-ATM link function 
without any intervention of the IP-level. However, if there 
is no redundant ATM- connect ion available for reselection, 

25 block 62 No, the non-availability of this IP-link will be 
indicated, e.g., to a higher level protocol and the IP-link 
will remain inoperative, block 61, until appropriate 
measures have been taken to reinstate at least one 
operative ATM-connection, e*g. waiting a certain amount of 

3 0 time or informing the network operator. However, these 
measures are not within the scope of the present invention. 

By help of the present, invention, an IP-subnetwork appears 
to be operative to the IP- level as long as there is at 
least one operative ATM- connect ion through said IP- 
35 subnetwork. However, if there is no operative ATM- 
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connection the IP-subnetwork itself has become inoperative, 
which implies a change in network topology that will be 
detected by the IP-level after a certain delay time and 
will then cause changes in the routing tables of the IP- 
5 nodes. This could be done more efficiently by means 476 for 
indicating, e.g. to a higher level protocol, the status of 
each of the ATM- connect ions that belong to an IP- 
subnetworks. One possibility is to send such an indication 
only in case that the IP-subnetwork has become inoperative. 
10 Another possibility is that the IP-over-ATM link function 
periodically sends an indication on whether its assigned 
IP-subnetwork is operative or not. 

The monitoring means 475 can preferably be applied to 
monitor the operability of all ATM-connections in an IP- 

15 subnetwork instead of only monitoring the operability of 
those ATM-connections that have been selected for 
transmission of IP-packets . This implies two advantages : 
When said ATM-connections can be monitored over a longer 
time period it is possible to detect ATM-connections that 

20 cure frequently affected by failures. The reliability of an 
IP-subnetwork could then be improved by a restriction to 
select such ATM-connections as long as there are other ATM- 
connections available. Another advantage relates to the 
fact that IP-traffic is rather unpredictable by nature, 

25 i.e. IP-packets can be sent either in large bursts, e.g. 
when applying the File Transfer Protocol, or only in 
smaller portions at certain times, e.g. for performance 
measurements. If the operability of all ATM- connect ions is 
constantly monitored, the selection and assignment of atm- 

30 connections in an IP- subnetwork can be done in a more 
efficient way by preferably applying a specific default 
ATM-connection as long as this preferred ATM-connection is 
operative . 

The description above refers to the use of the present 
3 5 invention in an UMTS Radio Access Network as one possible 
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example. However, it should be understood that the 
invention in general terms could be applied also for other 
types of networks. Thus, the network structure as described 
in figure 3 is an illustrative example and by no means 
5 restrictive for the usage of the present invention. 
Generally, the only necessary precondition is a plurality 
of nodes that are interconnected by means of an appropriate 
physical transmission medium. The description furthermore 
refers to IP and ATM as two possible examples of protocols 

10 that are used in said communication network. Generally, it 
is sufficient to presume a first communication protocol, 
e.g. IP, that provides the ability for an end-to-end data 
transmission between two arbitrary nodes in the 
communication network. This could .be a connectionless 

15 protocol but also a connection-oriented protocol . There is 
neither any restriction whether said protocol is packet- 
switched or circuit-switched. Instead of ATM, it is 
likewise sufficient to presume more generally a second 
communication protocol that provides the ability for data 

20 transmission via an assigned communication channel forming 
a point-to-point connection between two nodes in the 
communication network . 
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CLAIMS 

1. Arrangement (47) in a node (40) of a communication 
network (30) , 

5 said node (40) applying a first communication protocol for 
data transfer on links between nodes in said network and 
applying a second communication protocol for data transfer 
on point-to-point connections in said network, 

characterised in 

10 a single access point (471) for at least one link, 

at least two assigned point-to-point connections (472) to 
other network nodes supporting said second communication 
protocol , 

means (473) for selecting an appropriate and operative one 
15 of said assigned point-to-point connections (472) , 

means (474) for monitoring the operability of assigned 
point-to-point connections (472) , 

means (475) for initiating a reselection of a redundant 
point-to-point connection (472) in order to replace a point- 
2 0 to-point connection that has been detected to be 
inoperative. 

2. Arrangement according to claim 1, 
characterised in 

means (473) for preferably selecting a default point-to- 
25 point connection as long as this connection is monitored to 
be operative . 

3. Arrangement according to claim 1 or 2, 
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characterised in 

means (475) for indicating a restriction for the selection 
of a certain point-to-point connection. 

4, Arrangement according to one of claims 1-3, 
5 characterised in 

means (475) for indicating operative changes of a link. 

5, Arrangement according to one of claims 1-3, 
characterised in 

means (475) for periodically indicating the status of a 
10 link. 

6, Arrangement according to one of claims 1 - 5, 
characterised in 

said first communication protocol is a TCP/IP protocol and 
said second communication protocol is an ATM protocol . 

15 7 . Communication network consisting of a plurality of 
interconnected nodes 

whereof a first plurality of said nodes apply a first 
communication protocol for data transfer on links between 
nodes in said network and a second plurality of said nodes 
20 apply a second communication protocol for data transfer on 
point-to-point connections in said network, 

whereof at least two of said nodes apply both communication 
protocols, 

characterised in 

2 5 said at least two nodes including the arrangement according 
to one of claims 1-6- 
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8. Method for data transmission according to a first 
communication protocol in at least two nodes (31,32) of a 
communication network (30) consisting of a plurality of 
interconnected nodes, 

5 said nodes applying in said network a first communication 
protocol for data transfer on links between nodes and a 
second communication protocol for data transfer on point-to- 
point connections , 

characterised in 

10 assigning at least two point-to-point connections as part of 
a link for data transmission, 

selecting (63) an appropriate and operative one of said 
assigned point-to-point connections, 

monitoring (65) the operability of assigned point-to-point 
15 connections, 

reselecting (63) a redundant point-to-point connection in 
order to replace a point-to-point connection that has been 
detected to be inoperative (66) . 

9. Method according to claim 8, 

20 characterised in 

selecting (62) a default point-to-point connection as long 
as this connection is monitored to be operative. 

10. Method according to claim 8 or 9, 

characterised in 

25 indicating a restriction for assignment of certain point-to- 
point connections. 

11. Method according to one of claims 8-10, 



21 



Ink. t Patent- och reg.verket 
2000 -03- 1 3 



characterised in 

indicating (64) operative changes of a link. 

12. Method according to one of claims 8-10, 
characterised in 

5 indicating (64) the status of a link at periodical times. 

13 . Method in a communication network, said network 
consisting of a plurality of interconnected nodes 

whereof a first plurality of said nodes apply a first 
communication protocol for data transfer on links between 
10 nodes in said network and a second plurality of said nodes 
apply a second communication protocol for data transfer on 
point-to-point connections in said network, 

whereof at least two of said nodes apply both communication 
protocols, 

15 characterised in 

said at least two nodes performing the method according to 
one of claims 8-12. 



22 

ABSTRACT 



Ink. t Patent- och wvertet 
2000 -03- 1 0 



The method and arrangement according to the present 
invention relate to communication networks using ATM- 
5 (Asynchronous Transfer Mode) connections for data 
transmission, particularly ATM-connections adapted for 
transmission of, e.g., IP-packets. Transmission of IP- 
packets via an IP-link in an ATM-based communication network 
is done by means of a link function block that is 

10 implemented between IP-level and ATM-level. Said function 
block includes means for selecting an operative ATM- 
connection, which is assigned to said IP-link, means for 
monitoring the operability of selected ATM-connections and 
means for reselecting a redundant ATM-connection if one of 

15 said assigned connections is detected to be inoperative. 

Figure for publication: Figure 6 
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